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Abstract

Background: Identification of psychometrically strong implementation measures could (l) advance researchers’
understanding of how individual characteristics impact implementation processes and outcomes, and (2) promote the
success of real-world implementation efforts. The current study advances the work that our team published in 2015
by providing an updated and enhanced systematic review that identifies and evaluates the psychometric properties of
implementation measures that assess individual characteristics.

Methods: A full description of our systematic review methodology, which included three phases, is described in a
previously published protocol paper. Phase | focused on data collection and involved search string generation, title and
abstract screening, full-text review, construct assignment, and measure forward searches. During Phase Il, we completed
data extraction (i.e., coding psychometric information). Phase Ill involved data analysis, where two trained specialists
independently rated each measurement tool using our psychometric rating criteria.

Results: Our team identified 124 measures of individual characteristics used in mental or behavioral health research,
and 123 of those measures were deemed suitable for rating using Psychometric and Pragmatic Evidence Rating Scale.
We identified measures of knowledge and beliefs about the intervention (n=76), self-efficacy (n=24), individual stage of
change (n=2), individual identification with organization (n=7), and other personal attributes (n=15). While psychometric
information was unavailable and/or unreported for many measures, information about internal consistency and norms
were the most commonly identified psychometric data across all individual characteristics’ constructs. Ratings for all
psychometric properties predominantly ranged from “poor” to “good.”

Conclusion: The majority of research that develops, uses, or examines implementation measures that evaluate individual
characteristics does not include the psychometric properties of those measures. The development and use of psychometric
reporting standards could advance the use of valid and reliable tools within implementation research and practice, thereby
enhancing the successful implementation and sustainment of evidence-based practice in community care.

Plain Language Summary: Measurement is the foundation for advancing practice in health care and other industries. In
the field of implementation science, the state of measurement is only recently being targeted as an area for improvement,
given that high-quality measures need to be identified and utilized in implementation work to avoid developing another
research to practice gap. For the current study, we utilized the Consolidated Framework for Implementation Research
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to identify measures related to individual characteristics’ constructs, such as knowledge and beliefs about the intervention,
self-efficacy, individual identification with the organization, individual stage of change, and other personal attributes. Our review
showed that many measures exist for certain constructs (e.g., measures related to assessing providers’ attitudes and
perceptions about evidence-based practice interventions), while others have very few (e.g., an individual’s stage of
change). Also, we rated measures for their psychometric strength utilizing an anchored rating system and found that
most measures assessing individual characteristics are in need of more research to establish their evidence of quality. It
was also clear from our results that frequency of use/citations does not equate to high quality, psychometric strength.
Ultimately, the state of the literature has demonstrated that assessing individual characteristics of implementation
stakeholders is an area of strong interest in implementation work. It will be important for future research to focus on
clearly delineating the psychometric properties of existing measures for saturated constructs, while for the others the

emphasis should be on developing new, high-quality measures and make these available to stakeholders.
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The field of implementation science aims to reduce the
research-to-practice gap that impedes the delivery of evi-
dence-based practices (EBPs) in routine care (Carnine,
1997). Numerous theories and frameworks have identified
mechanisms and determinants known to influence the
implementation of EPBs within community practice,
including the characteristics of individuals who are inher-
ently involved with the intervention and/or influence the
implementation process (Albers et al., 2017; Moullin et al.,
2015). Behavioral science has included studies of determi-
nants of human action for decades and has developed long
standing theories for examining behavior (e.g., theory of
planned behavior [Ajzen, 1991]; transtheoretical model
[Prochaska et al., 2001]). More recently, these concepts
have been incorporated into multilevel theories and frame-
works related to implementation (e.g., behavioral change
wheel [Michie et al., 2011]). Such additions to implemen-
tation theories and frameworks have advanced implemen-
tation science by guiding high-quality qualitative studies.
Notwithstanding the ongoing importance of qualitative
studies, the ability to quantitatively measure individual
characteristics is practical and would be advantageous to
the field (e.g., measuring the differential impact of indi-
vidual characteristics and inner setting on implementation
outcomes, examining mechanisms of action of implemen-
tation strategies targeting implementers). Identification of
psychometrically strong and pragmatic measures of indi-
viduals’ characteristics is required to achieve such research
advancements.

The Consolidated Framework for Implementation
Research (CFIR) divides the characteristics of individu-
als that influence the implementation of EBPs into five
primary constructs: knowledge and beliefs about the
intervention, self-efficacy, individual stage of change,
individual identification with the organization, and
other personal attributes (Damschroder et al., 2009).
Please reference Table 1 for definitions of these con-
structs. Ongoing research is attempting to understand

how the interplay between individuals and the organiza-
tions in which they work uniquely impacts implementa-
tion processes and outcomes (e.g., Bearman et al., 2013;
Brothers et al., 2015; Durlak & DuPre, 2008). For
instance, a study by Eccles et al. (2011) utilized four
measures to evaluate how the interaction between indi-
vidual provider characteristics (e.g., self-reported cog-
nitions about their organization and diabetes behaviors)
and organizational factors (e.g., team climate) impacted
providers’ use of best practice diabetes management
behaviors and interventions. Other researchers have
evaluated how individual characteristics (e.g., clinician
attitudes about EBPs and knowledge of cognitive-
behavior therapy) impact other implementation out-
comes, such as penetration and sustainment of EBPs for
specific clinical problem areas (Edmunds et al., 2014).
Such research, as well as advances in implementation
practice, will remain limited unless stakeholders (e.g.,
researchers, implementation intermediaries, community
practitioners) are able to use psychometrically strong
and pragmatic measures to formally evaluate and moni-
tor the impact of individual characteristics throughout
various phases of implementation.

The identification and use of psychometrically strong
implementation measures remains a significant barrier to
advancing implementation research and practice (Halko
et al., 2017; Rabin et al., 2010; Squires et al., 2011). For
instance, Chaudoir and colleagues (2013) completed a lit-
erature review, extracting 125 full-text articles from vari-
ous databases, to identify 112 measures designed to
evaluate implementation constructs that can predict the
implementation of EBPs. Thirty-five of these measures
were related to individual characteristics, though very few
of the measures identified within the review reported even
basic psychometric properties (e.g., criterion validity).
Additional scientific reviews have attempted to identify
measures designed to evaluate individual characteristics
(e.g., knowledge and beliefs, self-efficacy, individual
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Table I. Consolidated framework for implementation research (CFIR), characteristics of individuals construct definitions..

Construct Definition

Knowledge and beliefs
about the intervention
Self-efficacy

Individual stage of
change

Individual identification
with organization
Other personal
attributes

sustained use of the intervention.

of commitment with that organization.

Individuals’ attitudes toward and value placed on the intervention as well as familiarity with facts, truths,
and principles related to the intervention.

Individual belief in their own capabilities to execute courses of action to achieve implementation goals.
Characterization of the phase an individual is in, as he or she progresses toward skilled, enthusiastic, and

A broad construct related to how individuals perceive the organization, and their relationship and degree

A broad construct to include other personal traits such as tolerance of ambiguity, intellectual ability,
motivation, values, competence, capacity, and learning style.

CFIR: consolidated framework for implementation research.
Note: From http://www.cfirguide.org/constructs.html.

stage of change), but these reviews provided limited guid-
ance for the selection of psychometrically strong meas-
ures because the reviews were specific to studies testing
associations (Eccles et al., 2006), focused on particular
provider types (e.g., nurses; Squires et al., 2011), were
based on individual assessment items rather than imple-
mentation constructs (Chaudoir et al., 2013), or evaluated
limited psychometric properties (e.g., criterion validity
only; Chaudoir et al., 2013). These are significant issues,
as well-developed measures should be evaluated and used
in their entirety because their psychometric properties are
related to all scales and subscales. The current review
aimed to complement and advance upon previous work by
identifying the implementation measures designed to
assess individual characteristics within the current litera-
ture and evaluate those measures using a psychometric
rating scale developed by Lewis and colleagues (2018).
The results of the review may help stakeholders explore,
select, and use high-quality measures to facilitate imple-
mentation research and practice in future implementation
work.

Method

Design overview

The larger project from which this study derived was
funded by the National Institute of Mental Health (NIMH)
entitled, “Advancing implementation science through
measure development and evaluation,” and full details of
the systematic review protocols have been published else-
where (Lewis et al., 2018). For all projects, the systematic
literature search consisted of three phases. Phase I was
measure identification, which included the following five
steps: (1) search string generation, (2) title and abstract
screening, (3) full-text review, (4) measure assignment to
characteristics of individuals and/or its subconstructs, and
(5) measure forward (cited-by) searches. Phase II was
data extraction, which consisted of coding relevant psy-
chometric information. In Phase III, data analysis was
completed.

Phase I: measure identification

PubMed and Embase bibliographic databases were used in
the literature searches. Search strings were developed in con-
sultation from PubMed support specialists and a library sci-
entist. We utilized (1) terms for implementation (e.g.,
diffusion, knowledge translation, adoption); (2) terms for
measurement (e.g., instrument, survey, questionnaire); (3)
terms for evidence-based practice (e.g., innovation, guide-
line, empirically-supported treatment); and (4) terms for
behavioral health (e.g., behavioral medicine, mental disease,
psychiatry), which were consistent with our funding sources
and our focus in behavioral health and related fields (Lewis
et al., 2018). For the current study, we included a fifth level
for each of the following Characteristics of Individuals con-
structs from the CFIR (Damschroder et al., 2009): (1) knowl-
edge and beliefs, (2) self-efficacy, (3) individual stage of
change, (4) individual identification with the organization,
and (5) other personal attributes. Literature searches were
conducted independently for each construct; thus, five differ-
ent sets of search strings were employed. The time frame for
articles published was from 1985 to 2017, and searches were
completed from April 2017 to May 2017.

For inclusion criteria, two trained research specialists
(CD, KM) identified articles through a title and abstract
screening, followed by full-text review, to confirm rele-
vance to the study parameters. Empirical studies that con-
tained one or more quantitative measures of any of the five
CFIR constructs were included if they were used in an
evaluation of an implementation effort in a behavioral
health context. Measures were excluded if they were con-
sidered “unsuitable for rating” based on the format of
measure if it did not produce psychometric information
(e.g., qualitative nomination form) or format did not lend
itself to the rating system described below (e.g., cost anal-
ysis formula, penetration formula). See Appendix 1 for the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) diagrams, providing a break-
down of the inclusion/exclusion criteria.

Trained research specialists (CD, KM) then completed
the fourth step in which they used a consensus coding
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approach to assigned included measures to one or more of
the five CFIR constructs (Bradley etal.,2007; Damschroder
et al., 2009). In our consensus coding approach, the raters
independently coded measures into one of the five CFIR
constructs and met approximately weekly to discuss any
disagreements. When disagreements occurred, they were
discussed, analyzed, and further discussed until consensus
was found. We used the study author’s definition of which
construct was being measured; however, in the absence of
a definition, trained research specialists completed content
coding (Lewis et al., 2018). Content experts (CS, HH) also
reviewed each item within each measure and/or scale to
confirm or reassign as necessary. Finally, measures were
subjected to “cited-by” searches in PubMed and Embase to
identify all empirical literature that included the measure
in a behavioral health context.

Phase IlI: data extraction

Following the “cited-by” searches, all relevant literature
was compiled into “measure packets” that included the
measure itself (as available), the original measurement
development article(s) (or article with the first empirical
use in a behavioral health context), and all additional
empirical articles describing the uses of the measure in
behavioral health. Trained research specialists (CD, KM)
reviewed each article and electronically extracted all infor-
mation relevant to the psychometric and pragmatic rating
criteria, referred to hereafter as PAPERS (Psychometric
and Pragmatic Evidence Rating Scale). The full rating sys-
tem and criteria for the PAPERS are published elsewhere
(Stanick et al., 2019; Lewis et al., 2018). The current study
focuses on the nine psychometric criteria identified in the
PAPERS system: (1) internal consistency, (2) convergent
validity, (3) discriminant validity, (4) known-groups valid-
ity, (5) predictive validity, (6) concurrent validity, (7)
structural validity, (8) responsiveness, and (9) norms.
These psychometric criteria were extracted and assessed
for both full measure and individual scale/subscale levels
as appropriate.

The PAPERS criteria have an assigned anchor scale,
which ranges from, “poor” (—1), “none” (0), “minimal/
emerging” (1), “adequate” (2), “good” (3), to “excellent”
(4). Each anchor has an accompanying operationalized
definition relevant to each criterion. To calculate a final
score, either a single score was identified (if a measure had
only one rating for a criterion) or we utilized a “rolled up
median” approach. If a measure was used in multiple stud-
ies and the same criterion was reported in multiple studies,
we calculated a median score across the relevant articles to
generate the final rating of measure on that criterion. This
was completed for all criteria referenced for each measure.
Furthermore, if a measure contained a set of scales rele-
vant to a construct, the ratings for those individual (sub)

scales were “rolled up” by calculating a median score
which was then used as the final aggregate rating for the
whole measure on the relevant criterion. For instance, if a
measure had three scales that were dimensions of self-effi-
cacy, and each had a rating for internal consistency
(because this psychometric criterion was reported in the
relevant articles), the median of those ratings was calcu-
lated and assigned as the final rating of internal consist-
ency for the full measure. In the case that the calculated
median resulted in a non-integer rating, the non-integer
was rounded down (e.g., internal consistency ratings of 2
and 3 would result in a 2.5 median which was rounded
down to 2), and in the case that the median of two scores
was “0” (e.g., a score of —1 and 1) the lower score was
used (e.g., —1). Other characteristics, such as descriptive
data, were gathered and reported on each measure as well
(i.e., country of origin; concept defined by authors; num-
ber of articles contained in each measure packet; number
of scales; number of items; setting in which measure had
been used; level of analysis; target problem; and stage of
implementation as defined by the Exploration, Adoption/
Preparation, Implementation, Sustainment (EPIS) model
[Aarons et al., 2011]).

Phase llI: data analysis

For each measure, a total score was calculated by sum-
ming each of the rating criterion scores. Simple statistics
(e.g., frequencies) were calculated on relevant psychomet-
ric data. Possible total score calculations could range from
-9 (i.e., each rating criterion was equal to —1) to 36 (i.e.,
each rating criterion was equal to the highest possible
score of 4). To be able to visually examine how measures
compared to one another in their ratings, bar graphs were
generated that display head-to-head comparisons of total
scores for all measures, across all criteria, within a given
construct. These are shown in Figures 1 to 5.

Results

Of the 223 total measures of characteristics of individuals
(including subscales), only one was categorized as unsuit-
able for rating the psychometric evidence. The majority of
results described below are presented at the level of whole
measures. Whenever appropriate we include the number of
subscales relevant to a construct within that measure.

Overview of measures

Across the five subconstructs related to characteristics of
individuals (i.e., knowledge and beliefs, self-efficacy, indi-
vidual stage of change, individual identification with an
organization, other personal attributes), 112 measures
were used in mental or behavioral health care research and
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Bansa Knowledge Measure
Suicide Intervention Beilefs Scale (cited by Slaven)
Therapeutic Strategies Survey
Eisen Provider Knowledge & Attitudes Survey
Routine Outcome Assessment / OMQ
Beidas Clinician Demographics and Attitudes Questionnaire
Community Leader Survey
Program Evaluation Form
Smith Opinions about Ottawa Charter Questionnaire
Recovery Knowledge Inventory
Willenbring Measure of Beliefs About Implementing Clinical Practice Guidelines,...
The COSE
Ricketts Knowledge of Protocols Measure
Hagedorn Attitudes Towards Intervention Measure (observational Log)
Short Alcohol and Alcohol Problems Perception Questionnaire
Tcu Program Training Needs Survey
Cook Implementation Measure
Organizational Social Context Survey
Evidence-based Practice Attitudes Scale
-4

M Internal Consistency M Convergent Validity

m Known Groups Validity B Structural Validity

Discriminant Validity

M Responsiveness

-2 0 2 4 6 8 10 12 14
Concurrent Validity ~ M Predictive Validity

= Norms

Figure |. Knowledge and beliefs about the intervention.

Counselor Activity Self-Efficacy...
Stensrud Self-efficacy Measure
Harris Survey of Sbirt Self-efficacy

Personality Disorder-knowledge, Attitudes...
Proude Measure of Confidence Delivering Alcohol Intervention (cited by Clifford)
Hubley Self Efficacy Measure
Routine Outcomes Self-efficacy in Supervision Questionnaire
Brown Perceived Confidence Measure
Cully Self-reported CBT Measure
Perceived Telebehavioral Health Competency Scale
Walitzer Self-efficacy Measure
Borah Measure of Confidence Level
Dorsey Self-reported Skill/ability
Decisional Balance Questionnaire
Chinman Coalition Survey
Ruzek Measure
ASE determinants questionnaire
The COSE
Lai Happy Family Kitchen
Chou Measure of Guidlines Information
Survey of Organizational Functioning
Texas Christian University Organizational Readiness for Change
Job Content Questionnaire (Cited by Lavoie-Tremblay)

Prolonged Exposure Pretraining Survey
-4
M Internal Consistency ~ ® Convergent Validity

® Known Groups Validity B Structural Validity

Discriminant Validity

B Responsiveness

-2 0 2 4 6 8 10 12 14 16 18
Concurrent Validity ~ ™ Predictive Validity

= Norms

Figure 2. Self-efficacy.

identified across our electronic database searches. There
were 104 measures of knowledge and beliefs about the
intervention, and one was not suitable for rating (measures
were considered “not suitable for rating” if the format of
construct assessment did not produce psychometric infor-
mation or format of the measure did not conform to the

rating scale). Twenty-eight subscales were scored within
the knowledge and beliefs about the intervention construct
(e.g., ASE Determinants Questionnaire—Knowledge and
Skills concerning the use of the guidelines for depression
subscale; Zwerver et al., 2013). Twenty-four measures of
self-efficacy were identified, with 16 additional subscales
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Buckley Stages of Change Tool

Sftrc Course Evaluation
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M Internal Consistency M Convergent Validity ~ © Discriminant Validity Concurrent Validity ™ Predictive Validity
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Figure 3. Individual stage of change.

Brothers BBI Knowledge Measure

Ramsey Provider Morale Measure -

Schneider Service Climate Measure

The Children's Services Survey

Work Environment Scale

-4 2 0 2 4

o
00

M Internal Consistency M Convergent Validity ~ # Discriminant Validity Concurrent Validity M Predictive Validity

B Known Groups Validity B Structural Validity M Responsiveness B Norms

Figure 4. Individual identification with the organization.

identified. Two measures of individual stage of change  assessed an individual’s alignment with their organization
were identified. Seven measures of individual identifica-  (e.g., The National Criminal Justice Treatment Practices
tion with the organization were identified, as well as three Survey—Organizational Commitment sub-scale; Taxman
subscales from “parent” measures that specifically  etal., 2007). Fifteen measures of other personal attributes
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Job Diagnostic Survey

Measure of Comfort Using Motivational Approaches
Measure of Provider Morale

Index of Work Satisfaction

Implementation Citizen Behavior Scale

Evidence-based Clinician Checklist

Job Content Questionnaire (Cited by Lavoie-Tremblay)
-4

M Internal Consistency M Convergent Validity

M Known Groups Validity B Structural Validity

Maslach Burnout Inventory ||

Eisen Provider Knowledge & Attitudes Survey ||
Casado Case Manager Survey
Cook Implementation Measure

Survey of Organizational Functioning |

The National Criminal Justice Treatment Practices Survey [ ]
The Children's Services Survey

Organizational Social Context Survey [ |

(=)

Discriminant Validity

M Responsiveness

2 4 6 8 10 12 16

Concurrent Validity ~ ® Predictive Validity

M Norms

Figure 5. Other personal attributes.

were identified, with 41 additional subscales pertinent to
other personal attributes (e.g., burnout, job frustration,
capability).

Characteristics of measures

The descriptive characteristics of measures can be found in
Table 2. Of the 112 full measures (no subscales) that were
suitable for rating, over half were single-use only (n=75;
67%). Most were created in the United States (n=280;
71%), whereas the remaining measures were developed in
several different countries, including Australia, Canada,
Catalonia, China, the United Kingdom, the Netherlands,
Sweden, Finland, Italy, Korea, Norway, South Africa,
Poland, and Japan. When it could be determined, many
measures were applied in contexts outside of an identified
behavioral health setting (e.g., university, primary care,
hospitals, etc.; n=50, 45%). An additional 30% (n=33)
were deployed in an outpatient community health context.
Finally, approximately one-third (n=35, 31%) of meas-
ures identified could be used to assess characteristics of
individuals that influence implementation for specific pur-
poses (e.g., psychopathologies, children’s mental health,
suicide prevention), and 23% (n=26) were specifically
used in the context of targeting substance abuse. For most
measures, we were unable to determine in which stage of
implementation (exploration, planning, implementation,
sustainability) the measures were applied due to limita-
tions in reporting (n=107; 96%).

Availability of psychometric evidence

Of the 223 total measures of characteristics of individuals
(including subscales), only one was categorized as unsuit-
able for rating the psychometric evidence (i.e., from the
knowledge and beliefs about the intervention subcon-
struct). The remaining measures had varying degrees of
psychometric information (Table 3). Approximately one-
third of measures had no evidence of internal consistency
(n=179, 36%). One hundred seventy nine measures (81%)
had no evidence of convergent validity, 216 (97%) had no
evidence of concurrent validity, 176 (79%) had no evi-
dence of predictive validity, 187 (84%) had no evidence of
known-groups validity, 197 (89%) had no evidence of
structural validity, and 195 (88%) had no evidence of
responsiveness. Finally, no measures had evidence of dis-
criminant validity.

Psychometric evidence rating scale results

Table 4 describes the psychometric evidence available for
measures for which information was available (e.g., those
with non-zero ratings on the PAPERS criteria; n=86).
Median ratings and range of ratings for psychometric
properties are provided.

Knowledge and beliefs about the intervention. One-hundred
four measures were identified in regard to knowledge and
beliefs about the intervention and were used in a mental or
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Table 2. Description of measures and subscales.

Knowledge & Self-efficacy Individual stage of  Individual identification Other personal
beliefs (n=79) (n=24) change (n=2) with organization (n=7) attributes (n=15)
n % n % n % n % n %
Concept defined
Yes 18 23 3 13 0 0 3 43 7 47
No 6l 77 21 88 2 100 4 57 8 53
One-time use only
Yes 49 62 17 71 2 10 3 43 9 60
No 30 38 7 29 0 0 4 57 6 40
Number of scales?
I 0 0 0 0 0 0 0 0 0 0
2to5 16 20 I 46 0 0 0 0 2 13
6 or more 4 5 5 21 0 0 5 71 2 13
Number of items®
| to5 0 0 2 8 0 0 0 0 0 0
6to 10 3 4 3 13 0 0 2 29 2 13
I'l or more 32 42 16 67 2 100 3 43 5 33
Country
USA 32 42 16 67 I 50 7 100 6 40
Other 17 22 8 33 I 50 0 0 9 60
Setting®
Inpatient psychiatry 0 0 0 0 0 0 0 0 | 7
Outpatient community 16 20 7 29 0 0 2 29 4 27
School mental health 0 0 | 4 0 0 0 0 0 0
Residential care | | 0 0 0 0 0 0 | 7
Other 27 34 13 54 I 50 | 14 3 20
Level
Provider 42 53 17 71 0 0 7 100 5 33
Supervisor 0 0 I 4 0 0 0 0 | 7
Other 4 5 0 0 I 50 0 0 | 7
Population®
General mental health 2 3 | 4 0 0 0 0 0 0
Anxiety | 12 0 0 0 0 0 0 0 0
Depression 3 34 0 0 0 0 0 0 0 0
Alcohol use disorder | 12 | 4 0 0 0 0 0 0
Substance use Il 14 5 21 I 50 2 29 2 29
disorder
Behavioral disorder | | 0 0 0 0 0 0 0 0
Mania 3 4 0 0 0 0 0 0 0 0
Trauma 3 4 2 8 0 0 0 0 0 0
Other 18 23 9 38 0 0 3 43 2 29

2Some measures did not report total number of scales.
®Some measures did not report total number of items.
‘Some measures used in multiple settings, levels, and populations.

behavioral health context. Evidence of psychometric
strength was limited. Specifically, only 39 measures had
evidence for internal consistency (37.5%), 17 had evidence
of predictive validity (16%), 14 had evidence of known-
groups validity (13.5%), 12 had evidence of convergent
validity (11.5%), 10 measures had evidence of structural
validity, (10%), seven had evidence of responsiveness

(6.7%), and three had evidence of concurrent validity
(2.8%). Seventy-nine measures had non-zero ratings for
norms (76%), and no measures had evidence of discrimi-
nant validity.

For those measures with information available (e.g.,
those with non-zero ratings), the median rating for inter-
nal consistency was “2—adequate,” “2—adequate” for
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Table 3. Psychometric information availability (with subscales).

Knowledge & Self-efficacy Individual stage of  Individual identification Other personal

beliefs (n=104) (n=40) change (n=2) with organization (n=10) attributes (n=56)

n % n % n % n % n %
Internal consistency 50 48 28 70 | 50 8 80 46 82
Convergent validity 14 14 I 28 0 0 5 50 7 13
Discriminant validity 0 0 0 0 0 0 0 0 0 0
Known-groups validity 17 16 7 18 0 0 2 20 7 13
Predictive validity 19 I8 10 25 0 0 4 40 10 18
Concurrent validity 3 3 | 3 0 0 I 10 | 2
Structural validity I I 5 13 0 0 2 20 5 9
Responsiveness 9 9 13 33 0 0 0 0 2 4
Norms 65 63 30 75 | 50 8 80 47 84

Table 4. Summary statistics for instrument ratings.

Knowledge & Self-efficacy Individual stage of  Individual identification Other personal

beliefs (n=76) (n=24) change (n=2) with organization (n=7) attributes (n=15)

Mdn R Mdn R Mdn R Mdn R Mdn R
Internal consistency 2 1.4 3 24 2 - 3 2.4 2 24
Convergent validity 2 -1.3 2 24 - - 2 -1.2 3 24
Discriminant validity - - - - - - - - - -
Known-groups validity | -1.3 | -1.3 - - ! - =1 -1.3
Predictive validity | -1.3 | -1.3 - - | - I 1.2
Concurrent validity | =11 | - - - =1 - =1 -
Structural validity 2 -1.4 2 -1.3 - - 2 - 0 -1.4
Responsiveness 2 -1.2 2 14 - - - - 2 -
Norms | -14 2 -14 2 - 2 -1.3 2 -14

Note: Mdn: median, excluding zeros where psychometric information not available and measures that were deemed unsuitable for rating. R: range.

convergent validity, “—1—poor” for concurrent validity,
“—l—poor” for predictive validity, “—l—poor” for
known-groups validity, “2—adequate” for structural
validity, “—1—poor” for responsiveness, and “—1—poor”
for norms.

The Texas Christian University Training Needs Survey
received the highest psychometric rating total score among
all measures of knowledge and beliefs (total maximum
score=13; maximum possible score=36), with ratings of
“2—adequate” for internal consistency, “2—adequate” for
predictive validity, “3—good” for known-groups validity,
“2—adequate” for structural validity, and “4—excellent”
for norms (Simpson, 2002).

Self-efficacy. Twenty-four measures designed to assess
self-efficacy were identified within mental or behavioral
health care research. Evidence about internal consistency
was available for 15 measures (63%), convergent validity
for four measures (17%), discriminant validity for no
measures (0%), concurrent validity for one measure (4%),
predictive validity for eight measures (33%), known-
groups validity for five measures (21%), structural validity

for four measures (17%), responsiveness for six measures
(25%), and norms for 17 measures (71%). For all measures
of self-efficacy that reported data for the PAPERS criteria
(i.e., those with non-zero ratings), the median rating for
internal consistency was “3—good,” ‘“2—adequate” for
convergent validity, “l—minimal/emerging” for concur-
rent validity, “1—minimal/emerging” for predictive valid-
ity, “l—minimal/emerging” for known-groups validity,
“2—adequate” for structural validity, “2—adequate” for
responsiveness, and “2—adequate” for norms.

The Counselor Activity Self-Efficacy Scales (CASES)
received the highest psychometric rating score in compari-
son to all measures of self-efficacy found within mental
and behavioral health care research publications. The psy-
chometric total maximum score for the scale equaled 15
(maximum possible score=36). The scale obtained ratings
of “4—excellent” for internal consistency, “4—excellent”
for convergent validity, “l1—minimal/emerging” for con-
current validity, “—1—poor” for predictive validity, “3—
good” for structural validity, “2—adequate” for
responsiveness, and “2—adequate” for norms (Lent et al.,
2003). There was no information available for the
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remaining PAPERS psychometric criteria. The PAPERS
scores provided for the Counselor Activity Self-Efficacy
scale were calculated based on 17 uses of this measure in
behavioral health care research.

Individual stage of change. Two measures designed to assess
individual stage of change were identified within mental
or behavioral health care research. Only one of the identi-
fied measures, the San Francisco Treatment Research
Center Course Evaluation (Haug et al., 2008), provided
any information about psychometric properties; therefore,
median scores across measures will not be reported. The
SFTRC Course Evaluation received a psychometric total
maximum score equaling 15 (maximum possible
score=36). The scale obtained ratings of “2—adequate”
for internal consistency and ‘2—adequate” for norms.
There was no information available for the remaining
PAPERS psychometric criteria. The PAPERS scores pro-
vided for the SFTRC Course Evaluation were calculated
based on one use of this measure in behavioral health care
research.

Individual identification with the organization. Seven meas-
ures designed to assess individual identification with the
organization were identified within mental or behavioral
health care research. Evidence about internal consistency
was available for six measures (86%), convergent validity
for four measures (57%), discriminant validity for no
measures (0%), concurrent validity for one measure (14%),
predictive validity for two measures (29%), known-groups
validity for two measures (29%), structural validity for one
measure (14%), responsiveness for no measures (0%), and
norms for six measures (86%). For all measures of indi-
vidual identification with the organization that reported
data for the PAPERS criteria (i.e., those with non-zero rat-
ings), the median rating for internal consistency was “3—
good,” “2—adequate” for convergent validity, “—1—poor”
for concurrent validity, “1—minimal/emerging” for pre-
dictive validity, “—1—poor” for known-groups validity,
“2—adequate” for structural validity, and “2—adequate”
for norms.

The Work Environment Scale received the highest psy-
chometric rating score in comparison to all measures of
individual identification with the organization found
within mental and behavioral health care research publica-
tions. The psychometric total maximum score for the scale
equaled 7 (maximum possible score=36). The scale
obtained ratings of “4—excellent” for internal consist-
ency, “1—minimal/emerging” for predictive validity, and
“2—adequate” for norms (Moos & Insel, 1974). There was
no information available for the remaining PAPERS psy-
chometric criteria. The PAPERS scores provided for the
Work Environment Scale were calculated based on six
uses of this measure in behavioral health care research.

Other personal attributes. Fifteen measures of other per-
sonal attributes were identified within the context of men-
tal or behavioral health care research contexts. Examples
of other personal attributes included characteristics such
as autonomy in one’s job, one’s experience of burnout, and
role clarity. Psychometric evidence was available for 12
measures for internal consistency (80%), 10 measures had
evidence of norms (67%), four measures for known-groups
validity (27%), four measures of structural validity (27%),
three measures of predictive validity (20%), two measures
for convergent validity (13%), and one measure each with
evidence of concurrent validity and responsiveness (7%).
No measures had evidence of discriminant validity.

For those measures of other personal attributes with
information available for rating (i.e., those with non-zero
ratings on PAPERS criteria), the median rating for internal
consistency was ‘“2—adequate,” for convergent validity it
was “3—good,” “l—minimal/emerging” for predictive
validity, “—1—poor” for known-groups validity, “2—ade-
quate” for responsiveness, and ‘“2—adequate” for norms.
Concurrent validity only had one non-zero rating (—1) and
therefore the median was “—1—poor.” For structural valid-
ity, the median was 0.5 and using the worst score counts
was rounded to zero.

The Implementation Citizen Behavior Scale had the
highest psychometric rating total score among measures of
other personal attributes (psychometric total maximum
score=15; maximum possible score=36; Ehrhart et al.,
2015). This measure received scores of “4—excellent” for
internal consistency, convergent validity, and structural
validity, and a score of “3—good” for the norms criterion.
No information was available on the remaining psycho-
metric criteria.

Discussion

Characteristics of individuals and many of the subcon-
structs therein—particularly knowledge and beliefs about
the intervention—have a high number of associated meas-
ures, which suggests that implementation leaders and
researchers recognize the potentially strong influence of
implementation stakeholders. Indeed, this particular con-
struct appears to have had consistent focus in implementa-
tion efforts, dating back to Rogers’ Diffusion of Innovations
and the role of stakeholder attitudes toward innovations
(Rogers, 1995). Measures have been developed to assess
stakeholder knowledge, beliefs, and perceptions of EBPs,
which have commonly been examined as intervention tar-
gets and predictors of adoption. The strong focus on
knowledge and beliefs might have contributed to research-
ers ignoring other factors that may have as much as (or
more) influence on implementation successes or failures
(e.g., self-efficacy and individual stage of change). Only
recently have researchers expanded their perspectives and



Stanick et al.

analyses to include the other four domains of characteris-
tics of individuals (Brothers et al., 2015).

As with other areas of implementation measurement,
the quality of existing measures assessing the characteris-
tics of individuals is lacking (Lewis et al., 2015).
Importantly, quantity of literature or measures speaks little
to the quality of psychometric data available—Even the
highest scoring measure in the knowledge and beliefs con-
struct was far below the maximum score (13 out of a maxi-
mum of 36; Weiner et al., 2020). These results suggest that
the need to systematically develop and evaluate the psy-
chometric properties is warranted for this implementation
domain and the majority of its constructs. Although evi-
dence of internal consistency and norms was available for
most measures (scored at the “good” level across all meas-
ures), evidence of other psychometric criteria (e.g., struc-
tural validity, known-groups validity, predictive validity,
etc.) was lacking. Notably, the ability for a measure of
individual characteristics to meaningfully detect change in
an implementation outcome (e.g., fidelity) or correlate as
hypothesized with another construct of interest (e.g., readi-
ness for implementation) seems paramount as existing
research suggests this relationship is critical and yet less
than 20% of measures had any evidence of predictive
validity testing/indicators (Aarons et al., 2012). Given the
number of available measures and the high volume of
research for select measures (e.g., EBPAS-50; Aarons et
al., 2010), it was surprising that responsiveness, informa-
tion about a measure’s sensitivity to change, was only
available for 12.5% of all measures assessed. Similarly,
only 17% of measures had assessed structural validity,
even though examining the dimensionality of measures is
pertinent even before assessing its internal consistency
(DeVellis, 2012).

The reasons for such a paucity of psychometric evi-
dence are likely many. For one, journals typically require
certain features, such as internal consistency, in reporting
standards but do not necessarily require other psychomet-
ric properties (Weiner et al., 2020). Furthermore, Lewis et
al. (2015) offered suggestions for why reporting on psy-
chometric properties is low, which include the notion that
many implementation measures may be developed in the
context of a single study for idiosyncratic needs of specific
projects without the contributions of a psychometrician.
Indeed, our results revealed that 67% of measures within
the characteristics of individuals domain were “single-
use,” suggesting that a substantial portion may have been
developed for specific, immediate projects.

The measures for highest overall rating of psychometric
properties were the Counselor Activity Self-Efficacy Scale
(Lent et al., 2003) for the self-efficacy construct and the
Implementation Citizen Behavior Scale (Ehrhart et al.,
2015) for the other personal attributes construct. For both
measures, internal consistency and convergent validity
were rated in the “excellent” range. The Implementation

Citizen Behavior Scale was also rated “excellent” for
structural validity. Notably, these scores resulted from rel-
atively few uses (i.c., 1 use of the Implementation Citizen
Behavior Scale and 17 uses of the Counselor Activity Self-
Efficacy Scale). Ultimately, the field of implementation
science, and development of implementation specific
measures, is still young and measures require repeated
usage and targeted reporting on psychometric characteris-
tics to establish their evidence. As found in Weiner et al.
(2020), frequency of use was not necessarily correlated
with higher psychometric rating scores. For example, the
Texas Christian University Organizational Readiness for
Change (TCU-ORC) measure scored 14 out of 36 and had
the third highest score. However, it was most notable that
the measure is widely used in the implementation science
literature (cited 68 + times) and yet psychometric ratings
have not improved substantially with repeated use
(Lehman et al., 2002).

Limitations

The current study had limitations. Specifically, this sys-
tematic review and rating process was focused entirely on
measures pertaining to characteristics of individuals and
its constructs utilized in mental or behavioral health con-
texts. It is possible that measures assessing this domain
exist in other contexts. For instance, some measures identi-
fied in the current review were related to characteristics of
individuals within their job contexts in general (e.g., Job
Diagnostic Survey and Job Content Questionnaire), which
suggests that other fields such as business, industry, and so
on, may use measures that were beyond the scope of our
review (Hackman & Oldham, 1975; Karasek, 1985).
Along these lines, it is also possible that some of the meas-
ures of characteristics of individuals were utilized outside
of mental or behavioral health contexts, which means that
we may have missed these opportunities for rating psycho-
metric properties. In the event a source/measure develop-
ment article was available, however, we always attempted
to locate and rate the psychometric criteria within regard-
less to reduce the likelihood that psychometric properties
would be left unrated. Furthermore, we conducted our
measures-forward searches through 2017, and it is possi-
ble that if a measure was developed between 2017 and the
timing of this publication that it would not have been
included in our review. In addition, the current study
focused on applying the psychometric aspects of the
PAPERS criteria to measures of characteristics of indi-
viduals. As previously referenced, the pragmatic aspects of
the PAPERS criteria have been published elsewhere
(Stanick et al., et al., 2019; Lewis et al., 2018) and their
application across the 45+ implementation science meas-
ures is still in development.

Furthermore, the reporting requirements of journals
may impact available features for rating with the PAPERS
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criteria. For instance, journal requirements may include
listing certain statistics, such as internal consistency, but
not other psychometrics. Also, some criteria, such as struc-
tural validity, may have been addressed via factor analysis
but authors may have failed to report the amount of vari-
ance explained by different factors and/or report key model
statistics. The extent and quality of reporting features
included in articles ultimately influenced our ability to
accurately rate measures using PAPERS criteria.

Conclusions

In total, there are many measures across multiple con-
structs assessing various characteristics of individuals
involved in implementation. Certain constructs have a
plethora of available measures assessing similar features
(e.g., knowledge and beliefs about the intervention),
whereas others have very few, and future research could be
concentrated in developing psychometrically strong meas-
ures in these areas (e.g., individual stage of change, indi-
vidual identification with organization). For those
constructs where many measures exist and/or where cer-
tain measures have been utilized many times, researchers
and implementation leaders alike would benefit from more
focused, concentrated efforts to delineate the psychometric
properties of those measures and ensure that high-quality
measures are prioritized for use in implementation work.
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Figure 6. Knowledge and beliefs about the intervention.
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Figure 7. Self-efficacy.
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Figure 8. Individual stage of change.
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Figure 9. Individual identification with the organization.
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